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The aim of this methodological review was too examine the quality of reporting and application of eligibility criteria in systematic reviews published in three leading medical journals.

Methods
A search strategy similar to that of a clinician using Google Scholar was used to identify systematic reviews in the BMJ, JAMA and The Lancet, 2013 to 2014.  The database was searched for papers using the terms ‘systematic review’, ‘systematic literature review’, ‘meta*analysis’ or ‘meta*synthesis’ in the title. Data were extracted and assessed by the two authors using an existing tool.

Results
A total of 113 papers was eligible, of which 65 were in BMJ, 17 in The Lancet and 31 in JAMA.  Although a generally high level of reporting was found, eligibility criteria were often problematic.  In 67% of papers, eligibility was specified after the search sources or terms. Unjustified time restrictions were used in 21% of reviews, and unpublished or unspecified data in 27%. Inconsistency between journals was apparent in the requirements for systematic reviews.

Conclusions






A challenge for clinicians in maintaining up-to-date knowledge of their specialty, or learning about a new one, is the tremendous growth in medical literature and its increasing complexity.  In response to this proliferation, there has been major expansion of the literature review, which aims to summarise all relevant information on the topic of interest.  Systematic reviews, which are defined as 'a critical assessment and evaluation of all research studies that address a particular clinical issue....using an organized method of locating, assembling, and evaluating a body of literature on a particular topic using a set of specific criteria',1 are regarded as a high level of evidence. The reviewing process should be rigorous, with comprehensive coverage. 

At the same time, the scientific community has been suffering from a crisis of confidence in research as the result of provocatively titled papers such as 'Why most published research findings are false'2 and scandals of misconduct and fraud.3  Although not a perfect defence, the credibility of research is bolstered by an emphasis on reproducibility and replicability,4 principles as important in systematic reviews as in empirical studies.  However, systematic reviewers have an additional burden of responsibility: many of their readers are not experts in the area under investigation and therefore may be naïve to the influence of methodological decisions or omissions by the authors.

An expanding range of review methodology has been matched by the number of guidelines and checklists for authors. These include procedural guidelines by the Cochrane Collaboration; HYPERLINK \l "_ENREF_5" \o "Higgins, 2011  #21"  ADDIN EN.CITE <EndNote><Cite><Author>Higgins</Author><Year>2011 </Year><RecNum>21</RecNum><DisplayText><style face="superscript">5</style></DisplayText><record><rec-number>21</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">21</key></foreign-keys><ref-type name="Electronic Book">44</ref-type><contributors><authors><author>Higgins, JPT.</author><author>Green, S (editors).</author></authors></contributors><titles><title>Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0 [updated March 2011]</title></titles><dates><year>2011 </year></dates><publisher>The Cochrane Collaboration</publisher><urls><related-urls><url>www.cochrane-handbook.org.</url></related-urls></urls></record></Cite></EndNote>5 risk of bias tools for systematic reviewing, such as ROBIS; HYPERLINK \l "_ENREF_6" \o "Whiting, 2014 #20"  ADDIN EN.CITE <EndNote><Cite><Author>Whiting</Author><Year>2014</Year><RecNum>20</RecNum><DisplayText><style face="superscript">6</style></DisplayText><record><rec-number>20</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">20</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Whiting, P.</author><author>Savovic, J.</author><author>Higgins, J.</author><author>Shea, B.</author><author>Reeves, B.</author><author>Caldwell, D.</author><author>Lasserson, T.</author><author>Davies, P.</author><author>Kleijnen, J.</author><author>Tovey, D.</author><author>Wells, G.</author><author>Churchill, R. </author></authors></contributors><titles><title>Developing ROBIS - a new tool to assess the risk of bias in systematic reviews</title></titles><dates><year>2014</year></dates><publisher>University of Bristol</publisher><urls><related-urls><url>http://gtr.rcuk.ac.uk/publication/4989FA48-5012-4DE1-8EB2-0FC9B1103304/</url></related-urls></urls></record></Cite></EndNote>6 reporting guidelines, as in the Preferred Reporting Items for Systematic Reviews and Meta Analyses (PRISMA) HYPERLINK \l "_ENREF_7" \o "Moher, 2009 #18"  ADDIN EN.CITE <EndNote><Cite><Author>Moher</Author><Year>2009</Year><RecNum>18</RecNum><DisplayText><style face="superscript">7</style></DisplayText><record><rec-number>18</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">18</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Moher, David</author><author>Liberati, Alessandro</author><author>Tetzlaff, Jennifer</author><author>Altman, Douglas G.</author></authors></contributors><titles><title>Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement</title><secondary-title>BMJ</secondary-title></titles><periodical><full-title>BMJ</full-title></periodical><volume>339</volume><dates><year>2009</year></dates><work-type>10.1136/bmj.b2535</work-type><urls><related-urls><url>http://www.bmj.com/content/339/bmj.b2535.abstract</url></related-urls></urls></record></Cite></EndNote>7 and guidance for making recommendations, as in Grading of Recommendations Assessment, Development and Evaluation (GRADE) HYPERLINK \l "_ENREF_8" \o "Guyatt, 2008 #22"  ADDIN EN.CITE <EndNote><Cite><Author>Guyatt</Author><Year>2008</Year><RecNum>22</RecNum><DisplayText><style face="superscript">8</style></DisplayText><record><rec-number>22</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">22</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Guyatt, GH.</author><author>Oxman, AD.</author><author>Vist, GE.</author><author>Kunz, R..</author><author>Falck-Ytter, Y.,</author><author>Alonso-Coello, P.</author><author>Schunemann, H.J.</author><author>2008.  Bmj </author></authors></contributors><titles><title>GRADE: an emerging consensus on rating quality of evidence and strength of recommendations.</title><secondary-title>BMJ</secondary-title></titles><periodical><full-title>BMJ</full-title></periodical><pages>924-926.</pages><volume>336</volume><number>7650</number><dates><year>2008</year></dates><urls></urls></record></Cite></EndNote>8.  Although where systematic reviews are specifically mentioned in instructions for authors these usually require adherence to reporting guidelines such as PRISMA, one analysis found that overall only 27% of journals publishing systematic reviews required this. HYPERLINK \l "_ENREF_9" \o "Betini, 2014 #149"  ADDIN EN.CITE <EndNote><Cite><Author>Betini</Author><Year>2014</Year><RecNum>149</RecNum><DisplayText><style face="superscript">9</style></DisplayText><record><rec-number>149</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">149</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Betini, Marluci</author><author>Volpato, Enilze S. N.</author><author>Anastácio, Guilherme D. J.</author><author>de Faria, Renata T. B. G.</author><author>El Dib, Regina</author></authors></contributors><titles><title>Choosing the right journal for your systematic review</title><secondary-title>Journal of Evaluation in Clinical Practice</secondary-title></titles><periodical><full-title>Journal of Evaluation in Clinical Practice</full-title></periodical><pages>834-836</pages><volume>20</volume><number>6</number><keywords><keyword>editorial policies</keyword><keyword>journal impact factor</keyword><keyword>medical manuscripts</keyword><keyword>periodicals as topic</keyword><keyword>systematic review</keyword></keywords><dates><year>2014</year></dates><isbn>1365-2753</isbn><urls><related-urls><url>http://dx.doi.org/10.1111/jep.12196</url></related-urls></urls><electronic-resource-num>10.1111/jep.12196</electronic-resource-num></record></Cite></EndNote>9

Fundamental to the validity and replicability of a systematic review is a priori specification of the scope of literature to be reviewed. Eligibility criteria are framed by the review question, and applied throughout a normally linear process from search strategy to the final set of studies for review. Readers of reviews must be confident that the authors have set eligibility criteria in a way that minimises bias. Decisions on restrictions of time, region or language should be justified, as should any use of unpublished data. Furthermore, the effects of such limits or additions on the results of the review should be fully considered by the authors. 





Systematic reviews were obtained from the following medical journals (with impact factors):11  British Medical Journal (16.378); Journal of the American Medical Association (30.387); and The Lancet (39.207).

Eligibility criteria and review selection

The journals were searched for the last two complete years (2013 and 2014), with the terms ‘systematic review’, ‘systematic literature review’, ‘meta*analysis’ or ‘meta*synthesis’ in the title.  These search teams reflect the PRISMA standard that systematic reviews should be clearly titled as such. The search was conducted in Google Scholar rather that the institutional version of Medline, as the former is most likely to be used by clinicians in practice.  

Data collection and extraction

A checklist was developed for this methodological review. This was initially piloted on a sample of systematic reviews in leading nursing journals, HYPERLINK \l "_ENREF_10" \o "McCrae, 2015 #16"  ADDIN EN.CITE <EndNote><Cite><Author>McCrae</Author><Year>2015</Year><RecNum>16</RecNum><DisplayText><style face="superscript">10</style></DisplayText><record><rec-number>16</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">16</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>McCrae, Niall</author><author>Blackstock, Marlene</author><author>Purssell, Edward</author></authors></contributors><titles><title>Eligibility criteria in systematic reviews: A methodological review</title><secondary-title>Int J Nurs Stud</secondary-title></titles><periodical><full-title>Int J Nurs Stud</full-title></periodical><pages>1269-1276</pages><volume>52</volume><number>7</number><keywords><keyword>Systematic reviews</keyword><keyword>Reporting guidelines</keyword><keyword>Nursing journals</keyword></keywords><dates><year>2015</year><pub-dates><date>7//</date></pub-dates></dates><isbn>0020-7489</isbn><urls><related-urls><url>http://www.sciencedirect.com/science/article/pii/S002074891500036X</url></related-urls></urls><electronic-resource-num>http://dx.doi.org/10.1016/j.ijnurstu.2015.02.002</electronic-resource-num></record></Cite></EndNote>10  and minor refinements were made after use on a sample of reviews in the selected medical journals. The checklist (table 1) examines four aspects of eligibility criteria: location, clarity, replicability and application. 

[Table 1 here] 









In almost two-thirds of papers the search strategy was introduced before the eligibility criteria. This tendency was most common in JAMA. Typically in such cases, databases were specified, but sometimes search terms were also presented before the authors had delineated the scope of their review HYPERLINK \l "_ENREF_12" \o "Maggard-Gibbons, 2013 #23"  ADDIN EN.CITE <EndNote><Cite><Author>Maggard-Gibbons</Author><Year>2013</Year><RecNum>23</RecNum><DisplayText><style face="superscript">12</style></DisplayText><record><rec-number>23</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">23</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Maggard-Gibbons, M.</author><author>Maglione, M.</author><author>Livhits, M.</author><author>Ewing, B.</author><author>Maher, A. R.</author><author>Hu, J.</author><author>Li, Z.</author><author>Shekelle, P. G.</author></authors></contributors><auth-address>Rand Health, Santa Monica, California, USA. mmaggard@mednet.ucla.edu</auth-address><titles><title>Bariatric surgery for weight loss and glycemic control in nonmorbidly obese adults with diabetes: a systematic review</title><secondary-title>JAMA</secondary-title><alt-title>Jama</alt-title></titles><periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></periodical><alt-periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></alt-periodical><pages>2250-61</pages><volume>309</volume><number>21</number><edition>2013/06/06</edition><keywords><keyword>*Bariatric Surgery/adverse effects/methods</keyword><keyword>Blood Glucose</keyword><keyword>Body Mass Index</keyword><keyword>Diabetes Complications</keyword><keyword>Diabetes Mellitus/*surgery</keyword><keyword>Glucose Intolerance</keyword><keyword>Humans</keyword><keyword>Meta-Analysis as Topic</keyword><keyword>Obesity/complications/*surgery</keyword><keyword>Randomized Controlled Trials as Topic</keyword><keyword>*Weight Loss</keyword></keywords><dates><year>2013</year><pub-dates><date>Jun 5</date></pub-dates></dates><isbn>0098-7484</isbn><accession-num>23736734</accession-num><urls></urls><electronic-resource-num>10.1001/jama.2013.4851</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>12.  In one review, the reader must look in a supplementary file for the eligibility criteria  ADDIN EN.CITE 13.  
 




The majority of papers clearly specified the scope of the review, in terms of population, intervention / exposure, outcome and types of study. Where this information was missing in the method section, it was usually implicit in the title or abstract, but in a few cases precise criteria were elusive.  Papers on sigmoid diverticulitis, HYPERLINK \l "_ENREF_14" \o "Morris, 2014 #25"  ADDIN EN.CITE <EndNote><Cite><Author>Morris</Author><Year>2014</Year><RecNum>25</RecNum><DisplayText><style face="superscript">14</style></DisplayText><record><rec-number>25</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">25</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Morris, A. M.</author><author>Regenbogen, S. E.</author><author>Hardiman, K. M.</author><author>Hendren, S.</author></authors></contributors><auth-address>Division of Colorectal Surgery, Department of Surgery, University of Michigan, Ann Arbor.</auth-address><titles><title>Sigmoid diverticulitis: a systematic review</title><secondary-title>JAMA</secondary-title><alt-title>Jama</alt-title></titles><periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></periodical><alt-periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></alt-periodical><pages>287-97</pages><volume>311</volume><number>3</number><edition>2014/01/17</edition><keywords><keyword>Anti-Bacterial Agents/therapeutic use</keyword><keyword>Dietary Fiber</keyword><keyword>*Diverticulitis/complications/etiology/surgery</keyword><keyword>Humans</keyword><keyword>Practice Guidelines as Topic</keyword><keyword>Risk</keyword><keyword>*Sigmoid Diseases/complications/etiology/surgery</keyword></keywords><dates><year>2014</year><pub-dates><date>Jan 15</date></pub-dates></dates><isbn>0098-7484</isbn><accession-num>24430321</accession-num><urls></urls><electronic-resource-num>10.1001/jama.2013.282025</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>14 mental health response to community disasters  HYPERLINK \l "_ENREF_15" \o "North, 2013 #26"  ADDIN EN.CITE <EndNote><Cite><Author>North</Author><Year>2013</Year><RecNum>26</RecNum><DisplayText><style face="superscript">15</style></DisplayText><record><rec-number>26</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">26</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>North, C. S.</author><author>Pfefferbaum, B.</author></authors></contributors><auth-address>VA North Texas Health Care System, Dallas, USA. carol.north@utsouthwestern.edu &lt; &amp;</auth-address><titles><title>Mental health response to community disasters: a systematic review</title><secondary-title>JAMA</secondary-title><alt-title>Jama</alt-title></titles><periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></periodical><alt-periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></alt-periodical><pages>507-18</pages><volume>310</volume><number>5</number><edition>2013/08/09</edition><keywords><keyword>Disasters</keyword><keyword>Emergency Medical Services/*standards</keyword><keyword>Humans</keyword><keyword>*Mental Health</keyword><keyword>Mental Health Services</keyword><keyword>Risk</keyword><keyword>Stress Disorders, Post-Traumatic/*diagnosis/etiology</keyword><keyword>*Triage</keyword></keywords><dates><year>2013</year><pub-dates><date>Aug 7</date></pub-dates></dates><isbn>0098-7484</isbn><accession-num>23925621</accession-num><urls></urls><electronic-resource-num>10.1001/jama.2013.107799</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>15 and conjunctivitis  HYPERLINK \l "_ENREF_16" \o "Azari, 2013 #27"  ADDIN EN.CITE <EndNote><Cite><Author>Azari</Author><Year>2013</Year><RecNum>27</RecNum><DisplayText><style face="superscript">16</style></DisplayText><record><rec-number>27</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">27</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Azari, A. A.</author><author>Barney, N. P.</author></authors></contributors><auth-address>Department of Ophthalmology and Visual Sciences, University of Wisconsin, Madison.</auth-address><titles><title>Conjunctivitis: a systematic review of diagnosis and treatment</title><secondary-title>JAMA</secondary-title><alt-title>Jama</alt-title></titles><periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></periodical><alt-periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></alt-periodical><pages>1721-9</pages><volume>310</volume><number>16</number><edition>2013/10/24</edition><keywords><keyword>Anti-Bacterial Agents/therapeutic use</keyword><keyword>Conjunctivitis, Bacterial/complications/*diagnosis/*drug therapy/etiology</keyword><keyword>Conjunctivitis, Viral/complications/*diagnosis/*drug therapy/etiology</keyword><keyword>Humans</keyword><keyword>Sexually Transmitted Diseases/complications</keyword></keywords><dates><year>2013</year><pub-dates><date>Oct 23</date></pub-dates></dates><isbn>0098-7484</isbn><accession-num>24150468</accession-num><urls></urls><custom2>Pmc4049531</custom2><custom6>Nihms574949</custom6><electronic-resource-num>10.1001/jama.2013.280318</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>16 were not strictly systematic reviews of empirical evidence but broader reviews of medical literature, including commentaries.  In JAMA four papers were ‘rational clinical examination systematic reviews’; ADDIN EN.CITE 17-20 this type of review includes clinical reports comparing symptoms or signs with standard diagnostic criteria. In a review by Clement and colleagues’ HYPERLINK \l "_ENREF_21" \o "Clement, 2014 #52"  ADDIN EN.CITE <EndNote><Cite><Author>Clement</Author><Year>2014</Year><RecNum>52</RecNum><DisplayText><style face="superscript">21</style></DisplayText><record><rec-number>52</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">52</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Clement, M. E.</author><author>Okeke, N. L.</author><author>Hicks, C. B.</author></authors></contributors><auth-address>Division of Infectious Diseases, Department of Medicine, Duke University Medical Center, Durham, North Carolina.&#xD;Divisions of General Internal Medicine and Infectious Diseases, University of California, San Diego.</auth-address><titles><title>Treatment of syphilis: a systematic review</title><secondary-title>JAMA</secondary-title><alt-title>Jama</alt-title></titles><periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></periodical><alt-periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></alt-periodical><pages>1905-17</pages><volume>312</volume><number>18</number><edition>2014/11/12</edition><keywords><keyword>Adult</keyword><keyword>Anti-Bacterial Agents/*therapeutic use</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Injections, Intramuscular</keyword><keyword>Male</keyword><keyword>Penicillin G Benzathine/*therapeutic use</keyword><keyword>Pregnancy</keyword><keyword>Syphilis/*drug therapy</keyword></keywords><dates><year>2014</year><pub-dates><date>Nov 12</date></pub-dates></dates><isbn>0098-7484</isbn><accession-num>25387188</accession-num><urls></urls><electronic-resource-num>10.1001/jama.2014.13259</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>21 over half of the 102 papers were found by previously published systematic reviews, thus relying on the search strategy of other reviewers.  





Almost three-quarters of reviews were restricted to published data, with a clearly replicable design. Many reviewers searched beyond peer-reviewed journal papers, to include trial registries and other publically-available data. Several reviews included specified conference proceedings, of which the selection appeared arbitrary; for example ADDIN EN.CITE 22.  Some reviews used unpublished material, including data from drug companies or regulatory bodies, ADDIN EN.CITE ,  and in eight reviews the sources were not fully specified; these include ADDIN EN.CITE , .  Temporal restrictions were applied in over three-quarters of reviews, mostly without rationale. Time periods without a stated reason tended to start on a ‘round’ year of 1990 or 2000 ADDIN EN.CITE , .  If the period was over thirty years, we normally judged that this did not detract from replicability (although this may have been an unnecessary restriction).  In some cases a time period was justified on an apparently arbitrary basis; for example, Deb and colleagues  HYPERLINK \l "_ENREF_27" \o "Deb, 2013 #54"  ADDIN EN.CITE <EndNote><Cite><Author>Deb</Author><Year>2013</Year><RecNum>54</RecNum><DisplayText><style face="superscript">27</style></DisplayText><record><rec-number>54</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">54</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Deb, S.</author><author>Wijeysundera, H. C.</author><author>Ko, D. T.</author><author>Tsubota, H.</author><author>Hill, S.</author><author>Fremes, S. E.</author></authors></contributors><auth-address>Schulich Heart Centre, Division of Cardiology and Cardiac Surgery, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, Ontario, Canada2Institute of Health Policy Management and Evaluation, University of Toronto, Toronto, Ontario, Canada.</auth-address><titles><title>Coronary artery bypass graft surgery vs percutaneous interventions in coronary revascularization: a systematic review</title><secondary-title>JAMA</secondary-title><alt-title>Jama</alt-title></titles><periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></periodical><alt-periodical><full-title>Jama</full-title><abbr-1>Jama</abbr-1></alt-periodical><pages>2086-95</pages><volume>310</volume><number>19</number><edition>2013/11/19</edition><keywords><keyword>*Coronary Artery Bypass</keyword><keyword>Coronary Artery Disease/complications/*surgery</keyword><keyword>Diabetes Complications</keyword><keyword>Humans</keyword><keyword>Meta-Analysis as Topic</keyword><keyword>Myocardial Ischemia/complications/*surgery</keyword><keyword>*Percutaneous Coronary Intervention</keyword><keyword>Randomized Controlled Trials as Topic</keyword><keyword>Treatment Outcome</keyword></keywords><dates><year>2013</year><pub-dates><date>Nov 20</date></pub-dates></dates><isbn>0098-7484</isbn><accession-num>24240936</accession-num><urls></urls><electronic-resource-num>10.1001/jama.2013.281718</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>27 limited their review of coronary artery bypass graft surgery versus percutaneous interventions in coronary revascularisation to 2007 onwards, ‘to reflect contemporary practice’. Few reviews were specifically restricted by region or language.  An accepted norm is for reviewers to include papers in English only, although a few reviewers attempted to translate papers in any other language. A common reason for language selection was convenience: languages comprehended by one or more of the reviewers; for example, Mertz and colleagues  ADDIN EN.CITE 28 included papers in French, Spanish, German and Korean. Overall, we rated more than half of the reviews to be highly replicable, with the best ratings in the BMJ (62%).  





A flowchart was presented in all but four reviews, showing the results of the search process. However, in a quarter of reviews this vital information was available only in a supplementary file (most frequently in JAMA). Many reviewers followed good practice by showing not only the total number of papers found by the automated search, but also the amount from each database; for example HYPERLINK \l "_ENREF_29" \o "Thompson, 2013 #131"  ADDIN EN.CITE <EndNote><Cite><Author>Thompson</Author><Year>2013</Year><RecNum>131</RecNum><DisplayText><style face="superscript">29</style></DisplayText><record><rec-number>131</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">131</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Thompson, M.</author><author>Vodicka, T. A.</author><author>Blair, P. S.</author><author>Buckley, D. I.</author><author>Heneghan, C.</author><author>Hay, A. D.</author></authors></contributors><auth-address>Department of Family Medicine, Box 354696, University of Washington, Seattle, WA 98195-4696, USA.</auth-address><titles><title>Duration of symptoms of respiratory tract infections in children: systematic review</title><secondary-title>BMJ</secondary-title><alt-title>BMJ (Clinical research ed.)</alt-title></titles><periodical><full-title>BMJ</full-title></periodical><pages>f7027</pages><volume>347</volume><edition>2013/12/18</edition><keywords><keyword>Bronchiolitis/pathology</keyword><keyword>Child</keyword><keyword>Cough/pathology</keyword><keyword>Emergency Medical Services</keyword><keyword>Humans</keyword><keyword>Pharyngitis/pathology</keyword><keyword>Primary Health Care</keyword><keyword>Respiratory Tract Infections/*pathology</keyword><keyword>Time Factors</keyword></keywords><dates><year>2013</year></dates><isbn>0959-535x</isbn><accession-num>24335668</accession-num><urls></urls><custom2>Pmc3898587</custom2><electronic-resource-num>10.1136/bmj.f7027</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>29.  There was generally good reporting of the screening of papers in the flowchart, with reasons for exclusion given at the final stage. In a few cases the reasons for rejection were stated in text, ADDIN EN.CITE 30 or such information was missing HYPERLINK \l "_ENREF_31" \o "Bramham, 2014 #43"  ADDIN EN.CITE <EndNote><Cite><Author>Bramham</Author><Year>2014</Year><RecNum>43</RecNum><DisplayText><style face="superscript">31</style></DisplayText><record><rec-number>43</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">43</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Bramham, K.</author><author>Parnell, B.</author><author>Nelson-Piercy, C.</author><author>Seed, P. T.</author><author>Poston, L.</author><author>Chappell, L. C.</author></authors></contributors><auth-address>Division of Women&apos;s Health, Women&apos;s Health Academic Centre, King&apos;s College London and King&apos;s Health Partners, St Thomas&apos; Hospital, London SE1 7EH, United Kingdom.</auth-address><titles><title>Chronic hypertension and pregnancy outcomes: systematic review and meta-analysis</title><secondary-title>BMJ</secondary-title><alt-title>BMJ (Clinical research ed.)</alt-title></titles><periodical><full-title>BMJ</full-title></periodical><pages>g2301</pages><volume>348</volume><edition>2014/04/17</edition><keywords><keyword>Cesarean Section/statistics &amp; numerical data</keyword><keyword>Chronic Disease</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Hypertension/*complications/*therapy</keyword><keyword>Incidence</keyword><keyword>Pre-Eclampsia/etiology</keyword><keyword>Pregnancy</keyword><keyword>Pregnancy Complications, Cardiovascular/*therapy</keyword><keyword>Pregnancy Outcome/epidemiology</keyword></keywords><dates><year>2014</year></dates><isbn>0959-535x</isbn><accession-num>24735917</accession-num><urls></urls><custom2>Pmc3988319</custom2><electronic-resource-num>10.1136/bmj.g2301</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>31.  In most reviews it was readily apparent that eligibility criteria were applied in the screening process. When papers added from other sources (mostly from reference lists) were shown, this was mostly in the correct place in the flowchart, i.e. in a box at the top, next to the initial result from automated search. In some reviews the addition of unpublished reports or data was revealed in the flowchart for the first time, casting doubt on whether eligibility criteria were strictly applied ADDIN EN.CITE 32.





This methodological review showed generally high standards of reporting of eligibility criteria, but some common deviations from the principles contained within PRISMA were observed.  However, guidelines such as PRIMSA are just that, and are usually based on consensus rather than a robust evidence base, and so some variation might be expected according to the requirements of different journals, readers, and subjects33.  However, while the details of how these are operationalised may vary, the linear trajectory from review question to results should not. Presenting search terms before eligibility criteria offends the underlying logic of systematic reviewing.  As one of the main purposes of systematic reviews is to provide evidence to support practice decision making, major variation in the interpretation of tools such as PRISMA may undermine the transparency of this process as much as variation in the nature and quality of the underlying evidence. HYPERLINK \l "_ENREF_34" \o "Villas Boas, 2013 #148"  ADDIN EN.CITE <EndNote><Cite><Author>Villas Boas</Author><Year>2013</Year><RecNum>148</RecNum><DisplayText><style face="superscript">34</style></DisplayText><record><rec-number>148</rec-number><foreign-keys><key app="EN" db-id="d59d2rf0k2awwfetx0jpdr9bsrxtfd5pd52w">148</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Villas Boas, Paulo José Fortes</author><author>Spagnuolo, Regina Stella</author><author>Kamegasawa, Amélia</author><author>Braz, Leandro Gobbo</author><author>Polachini do Valle, Adriana</author><author>Jorge, Eliane Chaves</author><author>Yoo, Hugo Hyung Bok</author><author>Cataneo, Antônio José Maria</author><author>Corrêa, Ione</author><author>Fukushima, Fernanda Bono</author><author>do Nascimento, Paulo</author><author>Módolo, Norma Sueli Pinheiro</author><author>Teixeira, Marise Silva</author><author>de Oliveira Vidal, Edison Iglesias</author><author>Daher, Solange Ramires</author><author>El Dib, Regina</author></authors></contributors><titles><title>Systematic reviews showed insufficient evidence for clinical practice in 2004: what about in 2011? The next appeal for the evidence-based medicine age</title><secondary-title>Journal of Evaluation in Clinical Practice</secondary-title></titles><periodical><full-title>Journal of Evaluation in Clinical Practice</full-title></periodical><pages>633-637</pages><volume>19</volume><number>4</number><keywords><keyword>clinical medicine</keyword><keyword>clinical trials</keyword><keyword>Cochrane reviews</keyword><keyword>evidence-based medicine</keyword><keyword>limitations</keyword><keyword>meta-analysis</keyword><keyword>research</keyword><keyword>review literature</keyword></keywords><dates><year>2013</year></dates><isbn>1365-2753</isbn><urls><related-urls><url>http://dx.doi.org/10.1111/j.1365-2753.2012.01877.x</url></related-urls></urls><electronic-resource-num>10.1111/j.1365-2753.2012.01877.x</electronic-resource-num></record></Cite></EndNote>34

The widest variety of reviews was found in JAMA, which has separate requirements for meta-analyses and other reviews: the former requiring use of PRISMA or MOOSE; the latter simply that the literature search is adequately described35.  The BMJ requires use of PRISMA or MOOSE for all systematic reviews and meta-analyses36.  The Lancet emphasises complete transparency, giving specific advice about the information required for search and selection criteria; use of non-peer-reviewed supplements is discouraged but a multi-lingual scope is recommended37.  Although this methodological review was clearly designed to identify systematic reviews, retrievals from JAMA included papers that departed from the conventional design, including 'state of the art' clinical reviews. The term ‘rational clinical examination systematic review’ may be confusing. 

While PRISMA and MOOSE are the standard reporting guidelines for systematic reviews, they cannot be fully comprehensive due to the differing requirements of the various types of reviewing methods; however there are certain principles that are necessary to fulfil the more general requirements of transparency and comprehensiveness.  ROBIS addresses some of the issues highlighted here, but this tool is primarily concerned with minimising bias in the conduct of a review, rather than the logical imperative of delineating and applying eligibility criteria.  

Part of the problem may be due to the varying language used to describe systematic reviews.  The search strategy used here included the terms 'systematic review' and 'meta analysis' in order to identify only those claiming to be systematic; however in the wider literature other terms are used, for example the term 'narrative review' may refer to any non-numerical review or to one carried out using a specific methodology such as the ESRC Guidance on the Conduct of Narrative Synthesis.38  This iterative methodology would not necessarily follow the linear process considered here.  One typology contains nine different forms of review, of which narrative reviews require neither explicitness nor appraisal; descriptive reviews the former but not the latter; scoping reviews require explicit selection but not necessarily appraisal; while the requirements for evidence syntheses vary according to their nature.  For all other types of review (qualitative systematic, umbrella, theoretical, realist and meta-analysis) both are required39.

Because of the nature of reviews and their readers, it is especially incumbent on authors of these papers to be clear about the context of their review; for example, why are certain time-limits chosen, and what are the effect of language and geographic restrictions?  Such criteria may be justifiable, but there should be acknowledgment that the review is not comprehensive but limited to a subset of the literature.  This is similar to the ‘file drawer problem', which manifests in publication of papers with Type I error, while papers with Type II error languish in offices due to their lesser likelihood of publication.  One solution to this is to calculate the number of studies with null results that must exist for the probability of a Type I error to be acceptable40.  Non-English language literature could be thought of as an extension of this file-draw, suggesting that calculation of this number should be obligatory in all reviews where the impact of studies in other languages may be significant.  However, while restricting to English may incur bias, arbitrary inclusion of one or more other languages, as seen in some papers here, may cause uncertainty and reduce replicability.

Geographic and language restrictions are also imposed by the choice of databases. For example, a search of the terms 'fever', 'phobia' and 'fever phobia' in Embase (1980 to week 1, 2015), Medline (1946 to week 1, 2015) and Google revealed that of the 39 papers of relevance, 11 were not included in Embase, 9 in Medline, and 5 were not in either.  These were mainly of Middle-Eastern and African origin; and were not appreciably different from those indexed (see supplementary material). The effect of such omissions varies by topic, but this might be addressed as another form of the file-draw problem.  In all cases it should at least be considered by the authors.

The other major issue is the use of unpublished data, which has not been subject to peer review and may be of dubious provenance.  A rationale for searching beyond journals is publication bias, which can be a serious problem: for example, one review of the efficacy of antidepressants showed that 94% of published data were positive, but when FDA data were included this fell to 51% ADDIN EN.CITE 41.  In this review, several papers included data from pharmaceutical companies, and it is the unavailability for public scrutiny which may be of greater concern than the lack of peer review, which it has been argued is a highly imperfect method of maintaining standards in published research42.  The important point is that reviewers who include unpublished data are conducting a different type of investigation than that of the systematic reviewer: the former actively pursues interesting lines of enquiry, while the latter is confined to a clearly-defined set of published research. Findings of each type of review may differ. In each case the decision to use ‘open’ or 'closed' data should be decided with due concern for ethics as well as science. 





This methodological review has found that systematic reviews published in three leading medical journals had a high level of methodological rigour in design and conduct.  However, some practices detract from clarity and replicability, while raising the risk of bias; these include arbitrary restrictions to time and place; and use of unpublished data are unlikely to be peer-reviewed.  While many of these decisions appear to have pragmatism at their roots and may be unavoidable, greater attention needs to be paid to the effects of these on findings and public confidence in the use of data that is not available for scrutiny.  Each of these journals requires use of reporting guidelines, yet this study, along with our previous work suggests that the way that these are interpreted by authors and journal editors differs, making direct comparisons of different reviews difficult.

One way of dealing with this would be for authors to acknowledge that any systematic review that does not cover the entire body of literature (which may be practically impossible), is actually a review of a subset of the range of empirical evidence. A contingent calculation may be necessary to reduce the potential bias. Unjustified temporal and regional restrictions should also be challenged by peer reviewers. As well supporting the refereeing process, the checklist used here could be incorporated into PRISMA guidelines or a tool such as ROBIS. Finally, when considering a hierarchy of evidence a clear distinction should be made between reviews of the entire body of literature and those that are reviews of a subset of studies; recognising that there are very few of the former, and that the editorial quality of the journal in which the review appears is important. Systematic reviews make a vital contribution to evidence-based practice.  However their positon atop the hierarchy of evidence and their role in informing non-experts puts an extra burden on reviewers, not just in design and conduct, but also to acknowledge the potential bias caused by seemingly innocuous decisions to widen or narrow the scope of a review. 
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